Characterization and comparison of the NR3A subunit of the NMDA receptor in recombinant systems and primary cortical neurons.
Recently, we cloned and began to characterize a new N-methyl-D-aspartate receptor (NMDAR) subunit, NR3A. Here we extend our earlier findings by showing that recombinantly expressed NR3A in COS cells is biochemically associated with both NR1 and NR2 subunits. In the oocyte or HEK 293 cell expression systems, co-injection of NR3A with NR1/NR2 subunits acts in a dominant-interfering manner, resulting in a decrease in NMDAR unitary conductance, decrease in Ca(2+) permeability, decrease in Mg(2+) sensitivity, and slight increase in mean open time compared with NR1/NR2 channels. The smaller unitary conductance channel has also been observed in primary cortical neurons cultured from wild-type rodent on postnatal day 8 (P8) and similarly found to be relatively insensitive to Mg(2+) block. Consistent with these findings, whole cell NMDA-evoked currents are larger in NR3A-deficient mice compared with wild-type mice, and this effect follows a developmental pattern similar to that of NR3A protein expression on Western blots, with peak expression at P8. Finally, a new longer splice variant of NR3A has been cloned and found to be expressed in rodent cortical neurons by single-cell RT-PCR and in situ hybridization.